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This energy is to be added* to that already found in (14);  and we get finally
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as the complete expression of the energy, when the deformation is such that the middle surface is unextended. We may interpret T by means of the angle % through which the principal planes are shifted; thus
.(20)
It will now be in our power to treat more completely a problem of great interest, viz., the deformation and vibration of a cylindrical shell. In my former paper [Art. 78] I investigated the types of bending, but without a calculation of the corresponding energy. The results were as foliowsf. If the cylinder be referred to columnar coordinates z, r, <f>, so that the displacements of a point whose equilibrium coordinates are z, a, 0 are denoted by $z, 8r, a $$, the equations expressing inextensibility take the form
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from which we may deduce
By (22), if S(f> oc cos sc£, we may take
a8<£ ~(Asc and then, by (21)
Sr = s (A8a + 3sz) sin s(j>,
.(22)
cos
........................(23)
= - s-^B.a sin s<f>.   .. .(24, 25)
If the cylinder be complete, s is integral; As and Bs are independent constants, either of which may vanish. In the latter case the displacement is in two dimensions onlyj. It is unnecessary to atop to consider the demonstrations of (21), inasmuch as these equations will present themselves independently in the course of the investigation which follows.
It will be convenient to replace §z, Sr, a, 8<f) by single letters, which, however, it is difficult to choose so as not to violate some of the usual conventions. In conformity with Mr Love's general notation, I will write
§z — u,           aB(f>-v,           Sr = w................(26)
* There are clearly no terms involving the products of r with the changes of principal curvature 5 (PI~I), S (pz~l) '> f°r a change in the sign of T can have no influence upon the energy of the deformation defined by (7).
f The method of investigation is similar to that employed by Jellet in his memoir (" On the Properties of Inextensible Surfaces," Irish Acad. Trans. Vol. xxn. p. 179, 1856), to which reference should have been made.
J See' Theory of Sound, § 233.es, one giving the alterations of principal curvature, and the other r depending upon the shift (in the material) of the principal planes.
